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AZSTRACT

THE M138 HOWITZoR aS A LDIR.CT ZUPPGRT woAPCH LURING
AMFHIEISUS COPzRATIONS, ty .ajor Leslie L.. Palm, US.C, 42

e,
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This study atterpts to determine the impact of th=z 168
howitzer's monility on its ability to parform as a direct
support weapcn during amphitious operations. The faocus

of this analysis is on the weapon's arphitious =2d4ap*atrility,
ground mobility and helicopter transportatility =as com-
pared to the howitzer it is replacing.

Tha study indicates that the 1128 suffers a relative lozs
of motility in two critical arsas, It requires a -reator
effort *o %2 transperted in the landing craft currently
availatls and it regiuires an auxiliary mover for pesition-
ing in the aksence of its primes movar.

The most significant of these deficiencies is thes degraded
ground mobility. The development of an auxiliary pro-
rulsion unit which is an integral part of thes hcvitzer
will tremsndously improve lts minzuverabilit .

“
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CHAPTZR I
INTRODUCTION

Background

The emergence of the Soviet Unicn as a world mii-
itary power after World War II created the potential for
military conflict between itself or its satellite countries
and the United States and its aliies, This possible con=-
frontation caused the United States military forces to
assess their weapon systems azgainst those used by the Zoviet
Union and the communist tloc countries. It was apparent
that the direct support artillery wszapons used ty the U.S.
varine Corps as well as the U.S. Army were sienificantly
outr-nged by those of their potential adversaries., The need
te modernize their artillery weapons was apparent.

Marine Corps leadership desired to re‘ain a rel-
atively ligh+weight 105mm howitzer system for direct support
and participated with the Army in testing various prototypes
to rerlace the2 M1IO0lAl., An Army artillery effectivensess
study, "Legal Mix V," conducted in 1977 indicated that for
the Army's purposes a 155mm howitzer w:s mcre effective

1

than a 105mm howitzer as a direct suprpert weapon. In

order to concentrate on 155mm howitzer develorment, the

Army discentinuczd all 105mm howitzer develorment praosrams,”

The Army's decision had a significant impact on

B R LT
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the ftarine Corps and left it with twe alternativ z. lither

i)

.. -
dornt a

ka2p the 1.101ALl as its cdiresct s

o
<

port weapon or

¢

-~

L1585mm hewitzer to fill tais role. Heeping the [.101al was

b

re jected ~ecause of its insufricient range cupatility and
inadequate ammunition inventory. The ¥arine Corps con-

f ducted a comparative study of the teow:d i.114A2, the szlf-
rrocelled 105341 and the towed 198 to determine which

155mm hewitzer to adopt. The NM10%Al was rejected ecause

its size prohivits it from teing transported uy h:zlicepter.

3

()

he 2114 series howitzer is no lenger bveing produced and is

rot compatable with the nesw ¢xtended range family of pro-

pellants so it was alsc rejected.3 i

he=d for the Siudy

1 Although the Marine Corps' comparative aralysis
determined that the 198 was the best alternative t2 the

%101A1, one qussticn remains ye2t unanswered. How well will

this weapon be able to fulfill the direct suppert role
during amphibtious cperations? with its larger calit=r and
increzsed range, the 132 has votntial mo:ility protlems

tecause of its greater size and weigh®t than the wearon it

e

s reclacing. The true measure of the effectiveness nf a
direct suprort artillery w-apon is its anility *c¢ rrovide

the reaguired fire s:upport wh:i:re and when it is neecded :ry

maneuver units. These criteria are directly r=latad o 2
wezpon's moability and take con added sisnificance durinrs

ampnitious crerations,

The man-uverability of a howitzer affccts its

s x:s'—.‘?.,-‘v';éih-.,.,‘r_ri .
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prepared tc fire Irom its initizl rositisn. The irportance
of reing able to land artillery early in an arphiticus
assault can ce retter underctnod through a trief examination
of one of the amphivious cperation's fire support docirinal
L@ concepts. Supporting arms planning for an amphibicus

agsault indicates:

Until fi2ld artillery is landed and is ready to fulfill
reques”s for fire support, support normally rendered

by artillery must be fulfillgd by aircraft and naval
guntire insofar as possitle.

il e e i T

3 The last phrase of this doctrinzl concept prompts an exam-~
ination of the atility of aircraft and naval gurfire to
fulfill these reaquests. 3
Today improved weapon lesthality couplad with
precise delivery systems make attack aircraft a fcormidatle

means of fire su»port. Theeffectivenzss of air surport

depends upon the attainment of local air supericrity within

the amrphitious objective area. 4 basic precept of amphib-
ious operations states:
Achiev~ment of local air superiority in the area of
operations is a prerequisite for the suc~ess of an
amphibious operation.
Once air superiority is established, effective or:ensive zir
surport can be provided to maneuver units to the degree

that assets, weather and vizibility r~ermit.

Fire surport provided uy naval rurfire suzpert ships
deserves closer scrutiny. LCuring World War II, naval gun-
fire was a dominant factor in the succexs of amphiiiovs

e

operations, Following World War II, how-.ver, the U.S. Lavy's

e et s
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;; zunfire capatility hregan to =rode. Improved enemy offensive
bg air ca2pability alenz with sorhisticated misziles ( oth sur-
fk face and subsurface) posed an increasing threat tc the sur-
Ea vival of the Navy's fleet ships. On surface warships, guns

cegan “Yeing replaced by missiles and sophisticated radars

and directors to counter this threat.6 The effect of this

conversion has been that surface warshins have changed from

¢
pots

offensive to primarily defensive weapons.7 Taitle 1 deypict
tne degree to which naval gunfire capacility has declined

from the end of Worldé War 11 tc the present day.

TALLZ 1

DECLINE OF NaVAL GLNTIRE
_‘ Ton Cize ToL5e TGRS Terowte
16" 116 0 0
L 62 0 0
12n 30 0 0
an 227 30 0
g L 24 0
5 3310 1056 328

* Figures are for the active fleet,

41l of the tubes listed in Tabtle | would net te avail-tle
for “ire suprort tc mareuver unit: during an amphitious
operation. Some cf the shirs cearins g.ns wculd be rreovidirg

sereening or cther fleet prctection missicns and therefore

ke uns2tle to provide svpurorting fires durirg the ampait-

ious assault,

- e ' X . -
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With air suprort effective but largsly dependert

+

t hut irewfficient,

on the weather and naval zurfire existen
the ne=ad to get field artillery ashore 3s early as possitle

Yy
is resdily seen., Thre abilit, toc ‘ring the 162 ashore
nuleckly to fulfill the direct support role will be criticsl

to the success of future amphitio:s orver-tions.

Turvose of the Study

The purpose of this study is to determine the inrrpact

of the }M19%'s meolility on its effectiveness as 2 direct
support weapon during armphibicus operations. To be atls
tc properly analyze this protlem, one tzsicvquestion will
he addressed. How di:ficult will it e tc get the %1098 to
the beach and into its initial firirg pesition? Cnly ty

includinz

’

theroughly examiring all face of thig nuesticn
amphitisus adaptability, ground mebility 2rnd haelicopter
transpeortatility will it te possible tc evaluate the new

weapon's atility to perform in the direct support role.

VMethod of .iitudy

cal

A complete analysis of hyprothetical ard erpiri
data relative to the weapon system's motility was made.
Amphitious adartability studies conducted ty the iarine
Corps were used tc analyze the rrotlems encountrred in
transportirg the howitzer from ship teo shore. Varirue
Army as well ns larine Corps studies were used tc evaluvate
the ground mcuility of the 1498 once it is hbroucht ashore,

herever possitle, 2 cemparison ~f ceorresponding statistices

i N vae RPERYE I SUCE W
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é
Yor the ™10lAl is made to te atle tc auantify any chares
ir responsiveness of direct support artillery in zn amphir-
icus coperaticn.
Fy comraring the howitzer's physical characteristics

ti

.
>}

with the 1ift capabilities of naval amph s ships/eraft
ard Varine Corps' h=zlicopters, an evaluation can be mace

as to the effort required to get the w:apon system zshcre,
Ground mctility is addressed by analyzing the protlems
involved with mcving the surrace landed «197 frem <he teach
tc its initial firing pesition utilizing the prime movers

and auxiliary movers presently availztle tc the Farine

Corps.

Zxplanaticn of Terms

Amphibious Assault Ship (Ik4)., “he LHA is an amphib-

ious ship equipped wit" a full lergth reliccpter flight deck,
a landirg craft docking well, and 2 large storage area for

trucks, armcred vehicles and cother large e~ulirment,

Amphibticus Assault Shi

primarily to explcit the use oI heliccpters during smphitr-

ious cperations.

used for transporting rulk cargec which ie s*cred in holds.

It deces not have 2 lardirg crait docking well, :

Amphirtic . k (LFD). Th= IFL has a
flight deck and a landing craft docking well which gives

it the capatility to debark vehicles, equipment and personnel

bty landing cra-+, ampnibious vehicle cr helieccoptsr,

ik R,

Ll
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Landirg Shir Lock (IL3.). The LSD is designed to

pso

carry lcaded landing craft to the crjective ar<a, lzndirg

O

craft are dischzrgcd by lowering the stern gate ard flccd-
ing the well cdeck until they can move out under their own
power,

landing Ship Tanrk (LST). The LST is desirned to
transport and land amphiticus vehliecles, tanks, comtat
vehicles 2nd cther emuirment. inloadins can te accomplished
2t the tow rzmp or stern gate on:o landins craft, cause-

ways or riers,

varine Amrhibious Uni+t (MAU). A KMAU is the smallest

— ——

of the three types of harine Air-Ground Task rorces, It
is cempesed of a command element, a ground combat elcment
(ncrmally a battalion landing team), a compesite aircraft

sauadron, and a comtat service suirport element,

Assumptions

The following assumptions have ueen made for tne
purpose of this study.

Orce the N198 is established in its initi-l firing

position, it is a satisfactory direct support w=apon,t!
j p ->

Once established ashore the weapon can be suf-
ficiently resuprlied with amrunition to ve atle teo provide
centinuous direct support.

? The battery's orgarizational structure and perscnnel
strength will a.low maximum effec*iveness to he achieved
from the weapon system,

The %abl: of equipment for an M1GE battery will

B S g N
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te the same as that ¢f an L1014l direct support battery

excert for the type or wearon, T pe z2nd numter ol trucis

and the additicn of two rough terrain forkliits. |
The liarine Corps will continue efiorts to rrocure

the 4812, 5 ton truck as the grime mcver for the [1Gf

howitzer, ‘%
|
constrairts Vtg
This study will focus on a battery in support of ‘.S
2 battaliorn landing team. The problems asscciated with }

larger size artillery units will te proportionzte to these

of 2 single battery. ' K

Subseguent Chapters

Chapter II presents data cconcerrning the rotility
of the howitzer and associated sycstems as it pertains to
an amphibious environment.

Chapter III iz a collation ard analysis of the

data presented in Chapter II., A compariscn of the N:0Q1lAl
wearon system's mobility is made wherever possitle.

Chapter IV presents the conclusions concerning

the mcbility of the K198 in an arrhitious environment
based cn *he analysis cf pertinent facis as presented in
*his paper. The recommendaticns offlered are directed '

; towards cptimizing the effec:iveress of the weagon systen's

R T T

mobility and do not take into consideration tudgetary

constraints which might inhicit their i-plementation.

- ———
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CHAFTER II

"WEAPON MOBILITY

An examination of those factors which may influence
the ability of an M198 battery to get from an amphitious i
ship to a firing position ashore is required to be atle

to determine its potential mobility. The ef:iect of weapon

size as it relates to amphibious shipping s*towage space and
debarkation capabilities is important in analyzing its
amphibious adaptability. The effort required to get a
tattery ashore in landing craft is even more significant.
Next, an evaluation of the weapon system's ground mobility
will bte made to identify potential problems involved in
getting it from the beach or landirg zone to the initial
position. Finally, the study of mobility during amphitious
ocperations will address helicopter transportability of the

1i198,

Physical Characteristics

The M198's physical characteristics provide an
appreciation for the size of the howitzer and establish a
frame of reference concerning mobility in an awphibio:s
environment., The weapon's three operational configurations
are shown in figure 1., Neither the firing nor the towed

positions require further explanaticn because they are

10




11
the same for all other split-trail artillery pieces.
The stowed positicn affords the howitzer a reduction in

required storage space and greater potential maneuver-
1

ability in confined areas. It also allows the 1198 to
be loaded inside aircraft (C130 and larger). In this con-
figuration; however, the howitzer can not te pulled by its

prime mov-r, The muzzle brake at the end of the tute ex- 3

tends beyond the lunette preventing the weapon from teing o
attached to the truck. ¥ith the muzzle brake remcved, =
the howitzer can bes towed by the prime mover; however, when ;

replaced it must bte inspected bty an ordnance mechanic prior

to firing. While this is not a lengthy procedure, it would
still increase the time necessary to prepare the weapon
for action.

The new weapon's dimensions btecome more meaningful
when they are compared to those of the howitzer it is re-

placing., The data in Table 2 indicate the magnitude of the

difference in size of the ¥198 and the MiOi1Al. The dimen-

sions of these two howitzers are graphically portrayed in

oyt

Figure 2. Two of the ML%8's mobility characteristics are
of particular significance. The only Marine hrlicopter

which can 1ift the 15,600 pound howitzer is the CH53E

which is scheduled to enter the Marine Corps' inventory

in fiscal year 1981.2 The second feature which has the
potential to restrict the new weapon's motility is the
lunette weight of 3,500 pounds in the stowed positicn.

This tremendous weight prohibits the howitzer from teing

. e ————— t
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12
lifted or positioned by section personnel and therefore

reguires it to be moved by some other source.

TABLE 2

WEAPON MOBILITY
CHARACTLRISTICS

1198 M101A1
Height: a.5' 5.1
Length:
Stowed Fosition 24 4 N/A
Towed Position 40.5' 19.8
Width: 9.1 7.0'
Lunette Load
Stowed Fosition 35004 N/a
Towed Position 5004 170#
Prime Mover: M813, 5 ton M35A2C, 2%
truck ton truck
Weight: 15,600# L,oB0#
Crew Size: 11 7

Amphibious Adaptability
The ability of amphibious shipping to offlecad an

M1i98 battery and the ability of landing craft or helicopters
to transport the howitzers from ship to shore dictate how
soon the artillery will be able to provide fire suprert to
maneuver units. A battery should be embarked on shipping
which has the potential to offload it the fastest once
called ashore. Table 3 lists those characteristies which

affect a ship's effici=necy in carrying and discharging cargo.




13

TAELE 3
ANPEIEICUS SHIP LIFT
CAPABILITIES
Type Combat Load- Landing Flicht
Ship ing (sq £1)2 Craft? Deck Spots
LHA 27,000 4 Lcu/? LChé 9
LKA 36,500 4 LCK8 1
LEH 3,000 - ?
LPD 13,000 1 LCU/4 LCM8 2
LSD 3,045¢ 3 LCL/9 LCi8 1
LST 16,000 - 1

dThe figures listed are only representative and may
vary for each individual ship.

bOnly those landing craft capable of transporting an
%198 are listed.

) Cwith a yezzanine qeck installed, the combat lsading
space is 1C,500 but the ship can only trz=nsport 1 LCU.

While the abtility cof ships to transpert ana debark
cargo is important, the availability and capabilities of
suitatle landing craft are critical factors in rapidly
transporting a battery ashore by surface means. The
landing craft, utility (LCU) and landing craft mechanized
(LCMB) are presently the only small boats capable of carry-
ing an V198 and its prime mover. The LCU, being much larger,
has the greater carrying capacity.u

The number of landing crarft assigned to an amphib-
icus task force is as important as their cargo carrying

capacity when adriressing the time required to rapidly lard

" L;n’f;%‘@» ;-.;tv_i‘}a;n'.‘v:??ﬂ‘f' A e o
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a battery ashore. The current allocation of small boats
to support a HAU is 3 LCU's and 2 LCMS'S.S The number of
landing craft assigned to an amphitious task force may vary i
depending upon its mission; however, their availability for

deployment and the assigned ships' ability to transport small

toats are limiting factors. Based on the 1lift potential of P
ezch craft, Table 4 indicates the number required to trans-

port the two artillery batteries ashore.

TABLz &4

LANDING CRAFT REQUIRED TO LIFT
M198 AND M101A1 BATTERIES

ICU ' TIhE
Entire Eattery

M198 : 4+ 15(stowed
only)

M10O1A1 2+ 10

Howitzers/Prime lMovers only

M198 3 6(stowed
only)

M101AlL 2 6

Source: Oral Report, Phase 1, Larinz Corps Artiliery

Force Structure Analysis, Quantico, Virginia: Fotomac
General Research Group, November, 1979.

Ground Mobility

The battery must be moved inland to its initial
firing position in order to begin providing fire support
to the maneuver units once the ship to shore movement has
been ccmpleted. How quickly this displacement can be
accomplished depends upon the ability of the prime mover

to tow the howitzer across the beach and over other types
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of terrain during all weather conditions.,

The 813, 5 ton truck, used hy the Army 2s the
crime mever for the %198, has not yet teen %tested in
littoral, or beach and surfi, envirorment. Howaver, rarine
artillery units undergoing familiarization tr-ining at
Fort tragz, North Carolina with the 1M813/%198 have cormented
on the comparative euse with which the truck pulled the
weapon through loose sand.6

taneuver capability of this vehicle was determined
by an Army performance analvsis using a stztistical mctil-
ity model for Zuropean and Mid-zast environments.7 Although
this evaluation does provide relative mobtility statistics
for the M813/M198 combinaticn, actual driving was not done
to derive the data.

During "Follow-Cn zZvaluati-ns" of the weapon system,
the Y813 was used as the prime mover. Test results indi-
cate "The vehizle performed well on dry terrain, wet terrain/
muddy roads, slopes, and frozen ground/freeze-thaw condi-
tions."8

As a result of testing conducted by the Australian
Army in 1977, the 4813 was determined to be unsuitable for
towing the howitzer in a tropical environment, especially
during the wet season.9

Another aspect of gr-und mobility involves situations
where the 1813, regardless of its suitability, would be
either unavailable or incompatible. Unlike the %101Al, the

n=w howitzer can not be manhandled for even the shortest of




16

Came S g

(]

distances by its gun crew nu2 to its sreater weight,

sring helicortsr displaciments nls mancuverarilily is
2g7ential for mcving the wzapon [ where ths airverzst rut: '

it down to the bettery c<mplacement., This means an 2ux-
iliary means of trancportation is required. An auxiliary
transoortation scurce would alsc be requiresd arvoard shi
the w-apons are to he ermbarked in the stowad rosition. The
hafine Sorps recegnized this need for an auxill try mover

and *ested the 14000, raugh tsrrain torklift to dei:rmine

IR RS Yy o M = aer s - A N
guitzvility Tfor filling this vrels. The resalis of this

e e s

B St i AN etk w

evaluaticn cecncluded that the rxlift could piricrm ade-
quately as an auxiliary mover under the t2st conditi

The terrzin ovar which the forkliit can maneuver the howitzer

4 is cconsidered to be compatible with that which would beo

iuitarle for a heliccepter landing zZone.

4]

? “elicoptar Trangpeortability

g At this time it is planned iritially to zssim

;b on> z~uadron, of 15 "KS53E's each, to aviation units on

{, hoth ccasts of the nited States. These unils will te

: capable of derloring two detachments of six helicopsors

imultanec sly.ll

9 This aircrait has succ-ssfully 1liftzd the howitzer

and 7,500 prunds of simulatad ammunitinn oxtermilly while

[AV]

3 13 3 3 I3 1
carcyin- o howitzor section of ten man inside,” 1t hzs

also lifted *the H198 -xternzlly with a roush *tarrzin rork-

i
2 M

1. . . .
1B 1ift and two carronazrs in the carg~ compartrent. Thz
{

Foy

helicorter z2chiaved an air spesd of 110 nety with kath
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load conficurations and sxyperiznczd no unstuils ccnditicns.14

n

sieure U4 dericts the 1ift czpibilitiss o t~iz zirer:ft,
as well 2s the currently emnloyed CHS53L, ccomparead o the
d

wearons and vehicles neing discussed in this st

Summary |
The increased size and weight cof tre 198 swar the |

weapron it is rerlacing createsignificant meb lll*" crovlems

which will have to bte overcome refore 1t will be avls <o ;
¥
f111£i11 the dirsct support role. Starting with the move- |
ment to th2 objective area, the ampni ic.s shircping re~ulre- 3
3
ments for the 155mm battery may affect the space available '
for the nth-r equipment to be embarked %o s:urzport the sl 3
and it ray also influencz the type of ships n.o=zdz2d to .

suppert -the task Torce. additionally, the efiort rea.ired
to take the 198 from ship to shore may impact on how ezrly

it ean in7luence the rattlz, A new dimension in greound
mrhility alsc aiccompanies thé new weapon., Its tremsndous
weight requires an auxiliary mover to move the howitzer in
the atsence of its prime hover or when it is in the =towved

position. Consistsnt with the increased ={icrt %c move the

Y198 at sea and on land, only the yet-to-te intrcduced

CH53% helicorter c=n transpert the howi<zar ashore bty air,

g i L
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“Ine process of chanring the howitzer from tha
tcwed to the stowed confisuratien (and vice varsa) takas +he
=3an in 1ts s2ction from two to three minutes ¢ accomplish,
2‘!

Statement of Lajor James Chrien, JES3C prolzact

officer, in a teleghone® intarview, 7 Fehruary, 19R0.

3Lieutenant t. C. Lutler, Ship's Ioadin.s ard
ist] .orfolk,

charactaristics Famphlat, UES Pansacola (LoL-=R
i : July, 1072, =ncl, (3 ;

Lo
» e

Navy and var.ne Corwvs Reforence ook, (REBL:
Fort Leavenworth, RKanras: U,3, Army Tommand 2nd enery
Szaff Ccocllege, July, 1978, pp. 5-.0 - 3-11,

tatement 27 fajor William Anderson, amphitio.s
ron ¢ Zmbavkation Ofricar, in a televhomns intarview,
15 January, 19R0.

6

Fased on porsonal corresgondence from First

~ieutenant Fetar J. Varsnis, Commanding Offiec=vr, Lattery i,
1ot Uatsglion, 10th iarinzs, 18 Noverber, L9077,

7Ecnn1d L. Randolph 2nd James H. Hovinson, ko il-
ity Performance of Towed and Self-Propelled artillar:, and
n

Jclatzd Wehicles, Vicksturg, Missiszirpl U.S, arry
-nrineer vaterways .xporimoint station, January, 1977, p. 8
R
‘Stephan A. French and Frank J,. “lein, Independant
-valuation of *the Mi38 135mm, T¢wed, i edium Howitzer, Falls
Church, Yirginia: Army Test and zZvaluation A.-ency, April,
1279, p. 15,

Q 1)
“Ibid,

1oJoseph [tonolo, LIOR Howitzer Auxiliary Mover
Presentation, Dahlgren, Virginia: Weapons Sysiems i‘epariment,
Naval Si.rface wWeapons Center, September, 1279, p. 4,

s DE

‘lorpian, loc, cit.
12

“*Ibid.
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MOLILLTY AL LYOIS

Analysie of the howitzer's mobtility data indicatz

the situzations and conditions under which the 10QP*s

raneuverability will detract from getting it astaoclished

ashare %o suprort 2n amphicilous asszult, The morility of \

r .

the ¥.01A1 weapen systam under the same circumstances will

~e used, whan f:=asitle, as a point of raference in evaluating

be

The firs+* area of sxamination is thz increcasc in

[}

rceauired stowage space resulfing “rom the new howitzaer's
gar physical characteristics and caliver. This dif-
ference o its-1f does not affect mokility; however, it ‘
will aZf2ct the type of shipping and emba kation requirs-
r a harine Amphivious Lnit. 4an 8178 bhattery re-

ments

o
aulires AW7 more stowage area in the stowad position 12200 =g

7t) and R88% more (3180 sq ft) in the *cwsd rosition than

. the 105mm howitzer tatter,. 155mm artillery armuniticn

oeeupies S7% more cutic feet of s%orage area than she

P AP S NN S Y

same amourt of 105mm artillery amruniticn.
The efrfent nf th- differercc in regulred crip:in

3isce Tor o the two L opes of howltzer tetiteries and neir

19
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c2ccompanying ammunition ean not te realized simply bty

analyzing these statistices. The ether waapong, caulpment !
E |
3 and ammunition to e embarksd 2y the landing ferce alseo ‘

will h2ve an impact on the rum:er and %;pe oY ships raguired
to -e derloyed in support of the task force. Since the

f ' " kinds and gquantities of equipment will vary depending on

. the t2sk force's miszion, it is sufticient to reccegrnize the

dif’erence in stowage requirements for the two ~rtillery

An analysis of the principle amphikicus ships!
1ift capatilities and physical characteristics indicztes

th2ir flexitility ad speed, or lack trhereof, in dsiorking

larg2 weapons and vehicles, i{

Tre btreak bulk confisuration o the LhA reguires E:

] equizment to be discharzed by crane from tha cargo holds to ik
larding craft stationed along side the ship. Also, the ogne ;
helicopter deck spot means a significant incr-ase in lciter
time for an aircraft ricking up zoth an internal a2rn’ an 5§
external load.

Tha lack of a landins 2raft dockins we'l and 2

larve crane prohirits the LFi{ trom loading heoavy =cul:ment
into landing craft., although its tlight deck ¢ n facili-

tate rapid debarkation bty helicoptsr, it lacks the cemhat

(=]
( )
Qa
H.
3
(S

spa~e to accomodate an cortire ‘attary,

The LESD's combat loading capaclity is insuffician®

to stow zithar vattery if the well deck is used Lo stow

l:nding cra 't prelsaded wi*h weapons and -2ipmen* sched-
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uled to land with the initial assault waves. If the
rtillery is preloaded in the landing craft for rapid
surface delivery, it is difficult to debark the weapons

by helicopter should a change in plans so dictate. Ry
installing a deck, referred to as a mezzanine deck, over

a portion of the normally open well deck, the ship's stor-
age capacity is significantly increased but its ability

to carry landing craft is raduced (see Table 3).

Without a landing craft docking well, the IST must 3;

rely on a relatively smooth sea state to salely debark

vehicles and large weapons into small boats. Additionally,
this ship usually carries the causeway sections used to
support the task force's unloading operations. This pro-
hibits helicopters from landing on theship's'flight deck.!

The physical characteristics of the LHA and the LPD
do not detract from their capability to rapidly offload

cargo. The combination of landing craft docking wells and

flight decks with more than one landing spot make these two

ships the best and most flexible for debarking an artillery )

battery.

Although the characteristics and capabilities of

Z ey —

these amphivious ships do not offer a reduction in the M198's
mooility to any greater degree than that experisnced by

the N101Al, its dimensions do cause a relative reduction

o s e R -

in mobility when utilizing landing craft during the ship
to shore movement. This is because 1t is not practical to

ugse LCVR*'sg for this task., The howitzer must be in the
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stowed position to fit in this craft with its truck which '
means an auxiliary mover is needed :o both load and urload z

the weapon. On a hostile shore, where rapid cffloading is ; :

essential, it is not logical to plan on using such a lengthy
debarkation process, Accordingly, the guns and prime movers
of an M198 battery are dependent on LCU's for transport-
ation to the beach. In contrast, an M101Al battery can be -
surface landed utilizing either LCU's or LCM8's., The result |
is that during the ship to shore phase of an amrhibious
operation the new weapon system has a comparative loss of
motility because of the fewer number of small toats capable
of taking it ashore and the greater numver of loads which
are necessary to do so. The resultant loss of mobility

can be equated to an initial reduction in fire support capa-
vility. This is best understood by examining a simrle
scenario. All six howitzers of an M101Al battery can te
“rought ashore in two LCU's. Only four M198's can be trans-
ported to the beach with the same number of landing craft.
These four 155mm howitzers can provide just 6&% of the fire

power produced by the 105mm battery.2

Ground Motility

The firing unit must still travel to its firing
position to begin previding artillery support once the
small btoats have landed the howitzers. The focus of this
critical task is the proficiency of the prime mover. The
M813'es performance in varicus environments and under dif-

ferent conditions is well enough documented and sutstantiated

e i Gt -
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to properly appraise its ability to tow the M198. The
Army's cverall evaluation of the truck 2s a prime mover

is that it is adequate even though it has to operate at

or near its capacity to accomplish the mission. Continually
functioning at the limits of its potential; however, may
result in a lack of durability ovar a period of time.3

The greatest contrast in ground mobility bvetween
the two howitzers does not involve their prime movers, rather
it is the M198's need forvan auxiliary mover. Thé testing
done ty the iarine Corps indicates the MC4000, rough terrain
forklift, has some difficulty in turning the howitzer in
tight clrcles.u This limitation casts some doubt on the
MCLH000's utility in positioning the weapon atoard a crowded
ship. The test did conclhde that the forklift is capable
of providing the necessary howitzer mobility in and around
a helicopter landing zone if the ground is relatively firm
and flat.

While the NC4000 may have some utility as an aux-
iliary mover for the weapons of an M198 battery, its primary
function of cargo nandling .ould certainly add to the over-
all mobility of the unit. The forklift's ability to move
palletized ammunition would prove invaluable in situations

where the prime movers or armunition trucks are not

available,

Heljicopter Tra tabjlit
It is essential for a weapon to have the flexibility

of heing atle to be employed by helicopter in order to be

TP SICITRE 7 YW T A L P
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responsive as a direc® support.weapon. Comp=riscn of <oth
howitzers' atility to be transported ty h:licopter provides
an indicaticn as to the M198's relative mobility during
these displacements. Only the effort nécessary to get the
weapons (and an auxiliary mover for the NM198 battery),
their crews and ammunition will Gbe appr=ised hecause that i

is all that is needed to commence firing in support of the

ground gaining forces. The number of aircraft sorties
necessary to transport these two units to a firing position
offers the data needed to make this evaluation.

Cne CH53E is reguired to carry each 168 for a
minimum of six sdrties for a tattery. ‘'the auxiliary movcr
car be loadeduin the cargo compartment of one of these air-
craft. Althouzh both the CH53D and the CH53E have the
potential to 1lift two M10lAl howitzers at one time, it is
currently the practice to litt only one at a2 time. This
means the 1C5mm tattery also requires at least six heli-
copter loads to transport its weapons ashore. The number

of personnel and amount of ammunition the CHS3< can trans-

port in additicn to one howitzer is a function of weight.
The combincd weight of people and ammunition can not exceed
the difference tetween the weight of the howitzer teing
carried and the lift capracity of the aircraft., The infor-
mation provided in Figure 4 indicates the additicnal =mount
cf cargo this helicopter can carry. Although the weight
allocation for personnel 2nd ammunition m=y vary from lcad

to load, the CHS53E has the ability to carry cannore-rs and

I T ——— |
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some ammunition with each tyre of howitzer.

The results of this comrariscn indic:ite the same
number of sorties are needed to displ:ce each nattery but
the 1198 is dependent on teing trancrorted ty the CHS3E
while the }M101A1 can be carried bty voth models of the CH53

helicopter,

Summary
The relztive moosility of the 198 as compared to

the ¥101A1 can be undarstood through analyzing their amphic-
icus adaptztility, ground mobility, and helicopter trzns-
portability. The new howitzer's size rresents no compar-
ative loss of mooilify when being debarked from amphicious
ships; however, it does require a greater effcort to et
ashore using the landing craft currently availatle., The
NM813 has proven to be an adequate prime mover for the 108
but an auxiliary mover is necessary in situations where the
truck is not available. Finally, the new weapon's helicop-
ter transportability is equal to that of the M101Al only

when the CHS53E aircraft is utilized.
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CHAFTuLR IV
CONCLUSIONS AND RLCCMIINDATICNS

The M198 weapon system is capable of bsing ~oved
from amphitious shipping to an Initial firing pesition by
landing craft or helicopter; however, analysis of its
maneuverability in this environment indicates it presently
suffesrs a comparative loss of morility in two critical
areés. A grezter effort is necded to transport a2 btattery
ashore in the landing craft rresently available and an
auxiliary mover is necessary to provide position area
motility for the howitzer in the absence of its vrime
mover., The alkility to compensate for or overcome these
deficiencies will determine how successful the M198 will
re in fulfilling the direct support role in an amphibious

operation.

Conclusicns
The time and etfort required to get an [198 battery

ashore is affected by the capakility cof amphivnious shipring
to accommodate landing craft and the availability of small
boats which can transport the weapons. Cven though an
192 battery can fit on all the principle ships o»cert the
LPH, the best ship on which to embark this unit is the LHA.

It offers the shortest amount of time to offload the “~ow-

27
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itzers hecause its larnding craft docking well can accom-
mcdate the loadirg of two LCU's simultznecusly. imfortun-
ately, the availability of thece particulzr landing craft
presents a protlem. The limited number of these small
boats currently assigned tc support a MAU necessitates
assigning a high priority to their use in taking the weapons
ashore as soon as possiltle, The early dedication of the
ICU's to the artillery has an impact on the movement of
the other weapons and equipment to the beach. Obviously,
a battery equipped with the 168 will always require more

small boats to be transported ashore than cne using the cur-

- rent howitzer tvecause of its larger size. For this reason,

there is a need to increase the numver and type of landing
craft capable of transporting the new howitzer to provide the
commander the flexibility of introducing it in the early
stages of the battle without preempting other essential
high priority items.

The replaccment of the LCNM8 with the Landing Craft
Air Cushion (LCAC) during the late 1980 time frame will.
provide a guantum increase in surface transportation capa-
bility. The speed of the LCaC, as well as a greater lo=d
carrying capacity will reduce the time and effort necessary
to take large weapons and eguipment to the beach., *

The M198's comparative loss of ground mobility is
not so apparent as its relative loss of mobility during the
ship to srore movement, but it may have a greater impact on

its axility to provide fire support to the gr-und gaining

iy
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forces. JAlthough the M813 is adesuate as a prime mever,

there is a valid recuiremen*t to have an auxiliary motility
source for the howitzer when its truck is not availatle.
Even though the NC4000 may have only limited utility atoard
ships to position weapons, it has demonstrated its potentizl
to vrovide the needed motility for the howitzer durirg heli-
copter displzcements. However, relying on these rough
terrain forklifts as the sole means of providing this raneu-
veralkility has significant disadvantages.

Any delay in emgplacing a battery may deny ess-ntial
artillery fires to maneuver units. In a combat scenario in
which the tattery is taken ashore by heliccpter, the addi-
tional time consumed in attaching and positioning six howitzers
with two forklifts can be the cause of this cocstly delay.

This ratio of auxiliary movers to howitzers is a
potential problem when the survivability if the battery is
considered. The capavility of en=zmy target acquisiiion sys-
tems could subject the battery to accurate counterfire long
cefore the prime movers are availabvle to displace the wearons
to an alternate firing position. The two forklifts each
must make three round trips to complete the sutcsequent move
from the 0ld to the new emplacement with an attendant pro-
longed exposure to enemy artillery fire.

The dis#dvantage of relying on these forklifts to
provide fhe necessary weapon maneuverability poses even
greater potential problems if the realistic considerations

of eauipment failures and maintenance requirements are

Cana
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taken into acccunt.

Recommsndations
The mobilityvof artillery weapons has always been
a concern of the military tactician. After World War I,
General John J. Pershing concluded that the positicnal
warfare which was fought in Europe during the War was,
to a large degree, a result of the lack of mobility of the
artillery.2 The continual determination of artillerymen
t0 improve weapon mobility is captured in an excerpt from
a lecture on the replacement of horses with motor transport
as prime movers for artillery which was delivered ty LTC
W. R. Conolly at the Center of Artillery Studies at Treves,
Germany, during April 1916.
Technical progress during the war has always brought
about new complications, and these complications have
always raised a_priori considerable opposition, but
experience has shown that progress was a matter of
necessity, and it has beeg found impossible to reject
tecause of complications.
This positive and progressive attitude expressed
64 years ago is still valid today. Although the KC4000
is presently the btest means of auxiliary trznsportation
for the M198, the shortcomings associated with its employ-
ment for this sole purpose necessitates developirg a more
efficient system.
A solution to the protlem of providing the howitzer

with an auxiliary means of mansuverability without having

to depend on another vehicle is to design a upower source

as an integral part of the wearon. This auxiliary pro-
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pulsion concept is not a ncvel idea and was considersd
for the 4198 during its early development.u The Field
Howitzer 70, developed jointly by Eritain, West Germany
and Italy employs such a system. This power source can
assist the prime mover in moving the howitzer across mar-
ginal terrain as well as move the howitzer by itself.5

Although'a similiar auxiliary propulsion system
for the 1i198 was studied by the Army, it was rot rursued
wecause at that time "the standard and developrmental cargo
helicopters exhibited the capability cf 1lifting loads weigh-
ing 7 or 8 tons.“6 The additional weight of the rropul-
sion unit would prohitit the howitzer's employment by heli-
copter. For the Marine Corps, this weight restriction will
no longer exist when the CH53E helicopter becomes operational.
With this obstacle overcome, the development of such a
system can be undertaken.

The design of an auxiliary propulsion unit for the'
M198 should iﬂcorporate certain features. The engine and
trans-axle should bte powerful enouch to enatle the howitzer
to negotiate crcss-country terrain with a substantial
radius of operation. Also, it should be light enough to
still permit the CHS53E to transport personnel and ammunition
with the weapon. \

Luring helicopter displacements, the auxiliary '{)
propulsion unit would make possible the positionins of each

howitzer in the battery area without relying on the presence

of a prime mover or some other vehicle. Addition=21lly, the
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survivatility of the battery would be erhanced because all
waapons could be mcved simultaneously to 2an alternate firins
position.

With the auxiliary prcpulsion system as an integral
part of the howitzer the problem of ~nsuring that an aux-
iliary mover or even a prime mcver is always availatle to
maneuver the weapons in a battlefield scenario does neot exist.
An additional renefit derived from this means of auxiliary
transportation is that storing the M198 in the stowed position
becomes more feasible. The restricted turning radius asso-
ciated with utilizing the MC4000, or similiar type vehicle,
would be overcome which would impreove its maneuverability
aboard ship as well as on land,

Taking into account the possibility of mechanical
failure on one or more of the auxiliary propulsion units
during tactical operations, the hattery is presented with
the same motility problem for the howitzer that currently
exists. For this reason, the addition of the two fcrklifts
to a battery's inventory would augment the auxiliary prc-
pulsion units by rroviding an excellent tertiary means of
howitzer mobility. Additionally, the C4000's proven
ammunition handling capability offers an M198 unit increased
responsiveness and flexibility needed as a direct support

artill-ry bvattery.

Summary
The Ni98 is capable of teing transported ashore

in the same manner as the weapon it is replacing; however,

ihi it A atiABNe
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it suffers a comparative loss of mobility in two critical
areas tecause of its increased size and weirht. Caerryins
the weapcen to the beach in landing craft involves more
time and assets. Additionally, the need for an auxiliary
mover to pcsition the howitzers in the absence of their
prime movers increases the time necessary to prepare the
battery to fire.

Larger and faster landing crait than those present-
ly in the Navy's inventory will allow the 1.198 to be brought
ashore early without adversely arfecting the rest of the shirp
to shore movement. Yore critical is the need to develop an
auxiliary propulsion unit which is an integral part of the
howitzer. Such a system will increase its battlefield

responsiveness and imgrove its survivability.
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M101Al1 Battery 3612

M198 Battery (stowed position) 5916

M198 Battery (towed position) 6792 ; {
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square feet
FIGURE 3

STOWAGE AREA RuQUIReD FOR
M198 AND MiO1A1 BATTERIES

Note: The figures in Figure 3 do not take into
account the liaison officer and forward observer vehicles
which would be included in the supported units' shipping
space requirements.
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